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SUBSCRIPTION-BASED MOBILE STATION 
IDLE MODE CELL SELECTION 

BACKGROUND 

The present invention relates to radiocommunication systems (e.g., 
cellular or satellite systems), and more particularly to techniques for steering radio 
traffic to preferred servers (e.g., base stations) when more than one candidate server 
exists. 

In today's advanced radio telecommunication networks, there is a 
growing need for the ability to differentiate between different categories of end users 
(e.g., subscribers). This need may arise, for example, fpr a number of marketing 
reasons. One example of a marketing-driven reason for end user differentiation would 
be an operator's desire to guarantee that a selected group of end users (e.g., the 
employees of a particular company) will experience a certain traffic capacity when 
within the coverage area of certain servers (e.g., when within the coverage of the 
server installed at the company premises). In order to make this possible, it is 
important that other subscribers, not belonging to this subscriber group, be prevented 
from causing any traffic load in those specific servers. 

Another example of a marketing driven reason for end user 
differentiation would be an operator's desire to offer subscriptions that are allowed 
access to only a limited part of the operator's network. The allowed service area is 
defmed by a geographical area having coverage from one or several radio 
communication servers (e.g., base stations). In this case, it is important that the mobile 
station not cause any load in the radio communication system when it is simated outside 
the allowed service area. Furthermore, it is important for the subscriber in this 
instance to be alerted to the fact that he/she has traveled outside the allowed service 
area. This should be indicated by the mobile station. 

Yet another exanq>le of a marketing motivated reason for end user 
differentiation would be an operator's desire to offer subscriptions with different tariff 
classes depending on the area where the service is requested and/or is received. In this 
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case, it is important that tiie mobile station have information about the user's preferred 
service area(s) in order to choose the most preferred service area from among the 
presently available service areas. In this case, it is also important to make it possible 
for the user to know ahead of time whether a requested service setup will be done in 
5 the preferred area or not. 

Despite the desirability of end user differentiation, the existing GSM 
mobile station (MS) idle mode cell selection/re-selection procedure does not include 
any subscription area considerations within a selected Public Land Mobile Network 
(PLMN). At best, it is possible for a GSM network operator, using conventional 
10 techniques, to: 

1) define subscriptions with allowed access in only a part of the network 
(e.g., a predefined subset of cells); 

2) limit the access of a number of subscribers (i.e., a "subscriber 
group") to only a part of the network (e.g., a predefined subset of cells); and 

15 3) set special tariffs and allow special services depending on the 

subscription and where the subscriber makes the access. 

However, if the network operator wants to have such 
functionality /service, then it must be handled by the network itself because, at present, 
the GSM standard does not give any support for any service area considerations during 

20 the MS idle mode cell selection. The MS does not have any subscription area 

information available when performing the idle mode cell selection. Consequently, the 
cell selection will be done in a similar way by all MSs within the PLMN, independent 
of the subscription. 

Looking, for example, at a conventional approach to limiting a user's 

25 access to only a part of a network, when an MS has camped on a cell and is ready for 
service, the user is able to initiate a call set-up. Initially, this will result in a signaling 
connection being established up between the MS and the network. The network can 
then authenticate the MS and make necessary subscription controls. Depending on 
factors such as the subscription service area data (if any), the network can either accept 

30 or reject the call set up. 
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If the network rejects the call setup because the access was made outside 
the allowed area for the user, or if the access was made in a cell dedicated to be used 
only by a subscriber group to which the user does not belong, the signaling connection 
will be released. However, in the conventional systems, it is not possible for the 
5 network to prevent the user (i.e., the MS) from making a retry in the same cell. Such 
a retry will again result in a rejection from the network. It can be seen that the use of 
conventional techniques to introduce this type of end user differentiation functionality 
detrimentally loads the radio and network resources. 

A further consequence of the conventional approach to defining a 

10 restricted coverage area for a user will be appreciated by considering an example in 
which an MS is in the coverage area of two cells, here designated cells A and B, each 
of which is suitable to camp on. Suppose that the MS calculates the CI criterion for 
each of cells A and B, and finds that cell A is the best call and camps on this cell. If 
the user's subscription data indicates that only cell B is allowed to be used, the user's 

15 attempt to initiate a call will be rejected by the network (i.e., because the user has 

attempted a call through cell A). However, the conventional techniques do not provide 
any mechanism for either the user or the network to force the MS to camp on the other 
cell (i.e., cell B). Consequently, if radio conditions remain the same (e.g., the user 
does not move), the MS will continue to camp on cell A, and subsequent attempts to 

20 establish a call will all be futile. 

Consider now an example in which conventional technology and 
techniques are applied to implement a "preferred area", that is, the designation of some 
cells in the system as being preferred over other cells with respect to handling calls 
initiated by a particular subscriber's MS. For this illustration, assxmie that the MS is in 

25 the coverage area of two cells (designated cell A and cell B), each of which is suitable 
to camp on. Assume further that the MS calculates the CI criterion for each of cells A 
and B, and finds that cell A is the best cell. This would cause the MS to camp on cell 
A. 

Suppose, however, that this subscriber's subscription data indicates that 
30 cell B is preferable to cell A (e.g., suppose that this subscriber's use of cell B will be 
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free of charge, and that use of cell A will not be). Under these circumstances, it would 
be desirable for the subscriber's MS to camp on cell B instead of cell A. However, so 
long as the radio conditions remain the same (e.g., the user does not move), the MS 
will continue to camp on cell A, and any call that is made will be set up in the 
"expensive" cell. The conventional approach simply has no way to force the MS to 
camp on the other cell. 

To recapitulate, 

1) For a subscriber with allowed access in a limited part of a PLMN 
(i.e., a limited part of a GSM radio network), the mobile station 
will nonetheless occupy radio and network resources in the 
PLMN even though it may be outside the allowed part. 

2) For a subscriber with allowed access in an entire PLMN but with 
preferred access in a limited part of this PLMN, the mobile 
station can initiate connection set-up in cells outside the preferred 
part of the PLMN although there is another cell, belonging to the 
preferred part, that is suitable. For the definition of "suitable" , 
see the ETSI publication TS GSM 03.22, v.4.n.O, which is 
hereby incorporated herein by reference. 

3) Even if only a specific subscriber group is to be allowed access in 
a limited part of a PLMN, it is presently not possible to 
completely prevent other mobile stations (i.e., mobile stations 
associated with other subscribers) from occupying radio and 
network resources in this part of the PLMN. 

Conventional systems fail to provide a satisfactory solution to these 
problems. For example, International Patent Application No. WO 95/07010 discloses a 
communication system in which a mobile station can switch between available domains 
in areas of overlapping coverage. The selection of domains is made on the basis of 
which services are to used. However, this publication fails to disclose any techniques 
for distinguishing between allowed domains, disallowed domains, respective preferred 
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domains for camping and registration of a mobile network subscriber on the basis of 
subscriber identity irrespective of service. 

U.S. Patent No. 5,627,877 discloses an adaptive relocation of subscriber 
data between network entities when the subscriber moves in order to reduce demand for 
5 intra-network traffic. This publication does not disclose the possibility of reducing 

network traffic by defining allowed/disallowed service areas that are distinguished from 
one another, in the cell selection process performed by the mobile station, on the basis 
of subscription data. 

U.S. Patent No. 5,404,580 discloses the possibility of a particular radio 

10 telephone (i.e., particular mobile equipment) that only works with a particular 

Subscription Identification Module (SIM). This is effected by incorporating a memory 
unit into the radio telephone itself, wherein the memory unit has stored therein some 
subscription data. The obtained services are then dependent on the combination of this 
memory unit data and the SIM card that has been inserted into the radio telephone. 

15 U.S. Patent No. 5,444,764 discloses a special case for the functionality given by U.S. 
Patent No. 5,404,580. This special case gives the possibility of restricting the usage of 
a particular radio telephone to a subscriber with a SIM that has an IMSI that falls 
within a range of valid IMSIs. Information about these valid IMSIs is programmed 
into the radio telephone's own memory module. 

20 U.S. Patent No. 5,499,386, discloses a multi-level layered cellular radio 

architecture that serves mobile subscriber stations moving within the system. Best 
server selection is performed for the mobile stations by assigning within each cell a 
preference value to each other one of the cells with which it is associated by proximity 
of service area. The strength of the radio signal received by the mobile from the 

25 serving cell as well as the radio chaimels of associated cells is measured. A decision as 
to the best serving cell for the mobile station is made based upon both the preference 
value of the associated cells and the signal strength of their respective radio channels. 
In this manner, a Hierarchical Cell Structure (HCS) is established. However, the 
parameters that determine preferences in the cell selection process are the same for all 

30 mobile stations regardless of subscription. 
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SUMMARY 

It is therefore an object of the present invention to provide apparatuses 
and methods for providing selected subscribers with exclusive access to particular 
service areas within a mobile communication network. 
5 It is a further object of the present invention to provide apparatuses and 

methods for limiting a particular subscriber's access to only part of an operator's 
telecommunications network. 

It is another object of the present invention to provide apparatuses and 
methods for alerting a subscriber to the fact that he/she has traveled outside of an 
10 allowed service area for that subscriber. 

It is a still further object of the present invention to provide apparamses 
and methods for allowing an operator to offer subscriptions with different tariff classes 
depending on the area where the service is requested and/or is received. 

It is yet another object of the present invention to provide apparatuses 
15 and methods for allowing a mobile station to choose a preferred service area from 
among a plurality of available service areas, and to make it possible for the user of 
such a mobile station to know ahead of time whether a requested service setup will be 
done in a preferred area or not. 

The foregoing and other objects are achieved in methods and apparatuses 
20 for use in a communication system that includes a public land mobile network and that 
is partitioned into a number of cells. In one aspect of the invention, a mobile 
conununication device comprises means for communicating with the public land mobile 
network, and means for determining whether the mobile communication device is 
permitted to camp on one of the cells. This may be accomplished, in part, by means of 
25 a memory device, such as a Subscriber Information Module (SIM), for storing 

information about which of the cells may be camped on. In one embodiment, the 
stored information includes a list of cells that may be camped on, wherein the 
information in the list is arranged to show an order of preference for camping onto a 
cell. The means for determining whether the mobile communication device is 
30 permitted to camp on one of the cells may further include means for receiving cell- 
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related information on a radio control channel that is broadcast from one of the cells in 
the communication system, wherein the cell-related information indicates whether the 
cell belongs to a part of the public land mobile network in which allowed access is 
controlled by subscription data. 
5 In another aspect of the invention, the cell-related information may 

indicate that the cell belongs to a part of the public land mobile network in which 
allowed access is controlled by subscription data. The cell may further broadcast a 
standard "cell barred" signal. The mobile communication device may include means, 
responsive to the detecting means , for ignoring the cell barred information if the 

10 determining means determines that the cell may be camped on. Information about 
which of the cells may be camped on may be stored in a SIM. 

In another aspect of the invention, a mobile communication system and 
method is provided that includes a public land mobile network; and means for 
broadcasting cell-related information from at least one of the cells, wherein for each 

15 cell, the cell-related information indicates whether that cell belongs to a part of the 

public land mobile network in which allowed access is controlled by subscription data. 

A mobile communication device for use in the system may operate by 
receiving the cell-related information from at least one of the cells, and determining 
therefrom whether the mobile conununication device is permitted to camp on the at 

20 least one of the cells. 

In still another aspect of the invention, a mobile communication device 
for use in a commimication system that includes a public land mobile network and that 
is partitioned into a ntimber of cells includes wireless means for conmiunicating with 
the public land mobile network; and means for determining whether any of the cells is 

25 part of a predefined service area, wherein the mobile communication device is 

permitted to utilize cells in the predefined service area and wherein at least one other 
mobile conununication device for use in the conununication system is not permitted to 
utilize cells in the predefined service area. 
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The means for determining whether any of the cells is part of a 
predefined service area may comprise a memory device for storing information about 
which of the cells are part of the predefined service area. 

In another aspect of the invention, the mobile communication device may 
further include means for determining a list of suitable cells to be camped on; and 
means for selecting one of the suitable cells by giving higher priority to cells that are 
part of the predefined service area than to cells that are not part of the predefined 
service area. 

In still another aspect of the invention, the means for determining 
whether any of the cells is part of a predefined service area may further comprise 
means for receiving cell-related information on a radio control channel that is broadcast 
from one of the cells in the communication system. 

In yet another aspect of the invention, a method for use in a 
communications system that is partitioned into a number of cells, includes broadcasting 
cell-related information from at least one of the cells. In a mobile communication 
device for use in the communications system, the cell-related information is received 
from at least one of the cells. The received cell-related information is used to 
determine whether said at least one of the cells is part of a predefined service area, 
wherein the mobile communication device is permitted to utilize cells in the predefined 
service area and wherein at least one other mobile communication device for use in the 
conununication system is not permitted to utilize cells in the predefined service area. 

The cell-related information may be a cell identifier that uniquely 
identifies a corresponding cell. In this case, the step of using the received cell-related 
information to determine whether said at least one of the cells is part of a predefined 
service area may comprise retrieving stored information about which cells are in the 
predefined service area. 

In an alternative embodiment, the cell-related information may be a 
service area identifier that uniquely identifies a service area that comprises one or more 
cells. In this case, the step of using the received cell-related information to determine 
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whether said at least one of the cells is part of a predefined service area may comprise 
retrieving stored service area identifiers of predefined service areas. 

In still another aspect of the invention, a mobile conrmiunication device is 
provided for use in a communication system that includes a public land mobile network 
5 and that is partitioned into a number of cells. The mobile communication device 

comprises wireless means for receiving cell-related information from one or more of 
the cells; and means for determining from the cell-related information whether one or 
more cells are to be given preference over other cells with respect to selection of a cell 
to be camped on during an idle mode operation of the mobile communication device. 
10 In another aspect of the invention, the means for determining whether 

one or more cells are to be given preference over other cells with respect to selection of 
a cell to be camped on during an idle mode operation of the mobile communication 
device comprises a memory device for storing information about which of the cells are 
to be give preference. 

15 In yet another aspect of the invention, the mobile communication device 

further comprises means for determining a list of suitable cells to be camped on; and 
means for selecting one of the suitable cells during the idle mode operation of the 
mobile communication device by giving higher priority to cells that are to be given 
preference over cells that are not to be given preference. 

20 In yet another aspect of the invention, a method for use in a 

communications system that is partitioned into a number of cells, comprises the steps 
of: broadcasting cell-related information from at least one of the cells; and in a mobile 
conununication device for use in the communications system, performing the steps of: 
receiving the cell-related information from at least one of the cells; and using the 

25 received cell-related information to determine whether said at least one of the cells is to 
be given preference over other cells with respect to selection of a cell to be camped on 
during an idle mode operation of the mobile communication device. The cell-related 
information may be a cell identifier that uniquely identifies a corresponding cell. In 
this case, the step of using the received cell-related information to determine whether 

30 said at least one of the cells is to be given preference over other cells with respect to 
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selection of a cell to be camped on during an idle mode operation of the mobile 
communication device comprises retrieving stored information about which cells are to 
be given preference over other cells with respect to selection of a cell to be camped on 
during an idle mode operation of the mobile communication device. 

Alternatively, the cell-related information may be a service area 
identifier that uniquely identifies a service area that comprises one or more cells. In 
this case, the step of using the received cell-related information to determine whether 
said at least one of the cells is to be given preference over other cells with respect to 
selection of a cell to be camped on during an idle mode operation of the mobile 
communication device comprises retrieving stored service area identifiers of service 
areas that are to be given preference over other cells with respect to selection of a cell 
to be camped on during an idle mode operation of the mobile communication device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and advantages of the invention will be 
understood by reading the following detailed description in conjunction with the 
drawings in which: 

FIG. 1 is a block diagram illustrating a portion of a cellular 
communication network in which some cells have overlapping coverage; 

FIG. 2 is a block diagram of a mobile station including components for 
carrying out various aspects of the invention; 

FIG. 3 is a flowchart depicting the additions needed in the cell selection 
/ re-selection processes in order to include the handling of a subscriber's preferred 
service area data, in accordance with one aspect of the invention; 

FIG. 4 is a flowchart depicting an addition to the MS's idle mode cell 
selection / re-selection process for handlmg exclusive access cells in accordance with 
one aspect of the invention; and 
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FIG. 5 is a flowchart depicting an addition to the MS's idle mode cell 
selection / re-selection process for handling subscriptions having allowed access in a 
limited part of the network in accordance with one aspect of the invention. 

DETAILED DESCRIPTION 
5 The various features of the invention will now be described with respect 

to the figures, in which like parts are identified with the same reference characters. 

In accordance with one aspect of the invention, the SIM card located in a 
Mobile Station (MS) contains information identifying the allowed part or parts of a 
PLMN that the user of the MS is permitted to access. This information is used by the 
10 MS in idle mode for determining whether a cell is suitable to camp on (i.e., whether 
that cell is within the allowed part) or unsuitable to camp on (i.e., whether that cell is 
outside the allowed part of the PLMN). 

By making the subscriber's service area information available in the MS, 
the MS can evaluate whether or not it is permissible to camp on any particular cell 
15 (i.e., for the purpose of obtaining service for the subscriber). Furthermore, this may 
be accomplished without activating any communications with the network (i.e., without 
occupying any radio and network resources). 

In accordance with another aspect of the invention, the different parts of 
the PLMN in which the subscriber is permitted access are listed in order of preference 
20 on the SIM card within the MS. This list may then be used to enable the MS to select 
which of several candidate cells should be camped on. This may result in camping 
decisions that are different from those which are presently made in today's 
conventional systems. For example, if two cells are found suitable for camping, the 
cell belonging to that part of the PLMN that has higher preference, accordmg to the list 
25 on the SIM card, will be chosen regardless of whether this cell has highest signal 
strength, provided that the impact on the cell frequency planning is avoided or 
minimized. 

A benefit of this second aspect of the invention is that, by making the 
subscriber's service area preference information available in the MS, the MS can select 
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and camp on the most preferred cell (of those cells available) as seen from the 
subscription point of view. Furthermore, this is achieved without activating any 
communication with the network (i.e., without occupying any radio and network 
resources). 

5 In another aspect of the invention, the information broadcasted on a 

cell's radio control channel may include information indicating that the cell belongs to a 
part of the PLMN in which allowed access is controlled by subscription data. That is, 
only designated subscribers are allowed access to such a cell. As mentioned above, the 
SIM may be programmed to include information identifying those parts of the PLMN 

10 that the MS is allowed to obtain service from. Thus, this new broadcasted information 
is used by the MS in conjunction with the new SIM information to determine whether 
or not the cell is suitable to camp on. 

In still another aspect of the invention, it is recognized that, in practice, 
existing (conventional) MSs (i.e., MSs without support for the new functionality) may 

15 coexist with the new MSs described herein. Thus, in order to prevent existing MSs not 
supporting the new functionality from camping on a cell where allowed access is 
controlled by subscription data, the cell may be barred in accordance with existing 
techniques, as defined by existing standards, such as the ETSI publication TS GSM 
03.22, which is hereby incorporated herein by reference. In this case, MSs that 

20 support the new functionality described herein ignore the "cell barred" information if 
the cell belongs to a part of the PLMN in which allowed access is controlled by 
subscription data. These MSs may camp on such a cell if the subscription service area 
data indicates that this cell is allowed. 

By broadcasting information indicating that use of a given cell is 

25 restricted to only those users whose subscription data specifies this given cell as one in 
which they are allowed access, the MS is made capable of evaluating whether a cell is 
or is not allowed to be camped on for the purpose of obtaining subscriber service. As 
with the other aspects of the invention, this benefit is achieved without activating any 
conmiunication with the network (i.e., without occupying any radio and network 

30 resources). 
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The various aspects of the invention will now be described in greater 
detail with reference to exemplary embodiments. Referring first to FIG. 1, an 
exemplary service area is defined by the microcells 101, 102 and 103. A macrocell 10 
overlaps this service area. When a MS (not shown in FIG. 1) is powered on, the CI 
5 criterion as specified by TS GSM 05.08 version 4.18.2, which is published by ETSI 
and which is hereby incorporated herein by reference will find the most suitable cell to 
camp on. This will not necessarily be any of the cells in the service area, because 
those cells have very limited coverage with the CI criterion. The C2 criterion, as 
specified by TS GSM 05.08, becomes active after a few seconds, and performs cell re- 
10 selection. 

The above-mentioned cell selection and cell re-selection processes are 
used by all MSs in idle mode, regardless of the particular SIM that is inserted into the 
MS (i.e., independently of subscription data). 

Referring back to FIG. 1, suppose the exemplary service area defined by 

15 the microcells 101, 102 and 103 is to be a preferred service area for employees of a 
particular company. In accordance with one aspect of the invention, this would be 
accomplished by having each of the employees receive a subscription with subscription 
data indicating this service area as the preferred area. That is, the SIM cards (for the 
MSs that these employees will use) are each programmed to store information 

20 identifying the preferred service area. 

FIG. 2 is a block diagram of a mobile station 201 that includes 
components for carrying out various aspects of the invention. The illustrated 
components are a SIM 105 with PLMN access information as described herein, and a 
processor 103 for controlling PLMN access in accordance with the various techniques 

25 taught herein. Those having ordinary skill in the art will, of course, recognize that the 
mobile station 201 includes many other components as well, for the purpose of 
interacting with the conventional parts of the PLMN. In order to implement the 
preferred service area for the employees described in the example above, the processor 
103 might carry out a process such as the one illustrated in the flowchart of FIG. 3. 

30 FIG. 3 is a flowchart depicting the additions needed in the cell selection / re-selection 
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processes in order to include the handling of the subscription's preferred service area 
data, in accordance with one aspect of the invention. 

The present criteria for cell selection in a GSM system (which is 
performed by all MSs in idle mode) is based on a parameter called CI. In accordance 
5 with known techniques, the MS searches all Radio Frequency (RF) channels defined for 
the mobile system (one RF channel for each cell) and measures received RF signal 
strength on each RF channel. The MS then calculates an averaged received level on 
each RF channel. The averaging is based on some measurement samples per RF 
channel spread over a period of time. For each RF channel (i.e., for each cell), the 

10 parameter CI is then evaluated. The CI parameter is based, among other things, on 
the received level average and a minimum signal strength level set by the network. 
The cells are then prioritized in order of descending CI, The MS will typically camp 
on the cell at the top of the list. 

In accordance with one aspect of the invention, the above-technique is 

15 modified in order to take into account the preference for service area cells. In 

particular, after evaluating the CI parameter for each cell and determining which cells 
are suitable, the cells are prioritized first so that those cells belonging to the 
subscriber's service area (as determined from the data in the SIM 205) are all given 
higher priority than cells not belonging to the subscriber's service area (step 301). 

20 Next, within each cell category (i.e., service area versus non-service 

area), the cells are prioritized in order of descending CI (step 303). The MS 201 then 
checks cells in descending order of preference to find one to camp on and register with 
(step 305). Following this, the cell selection / re-selection process continues in 
accordance with techniques that are known in the art, and need not be described here. 

25 In another aspect of the invention, the MS may avoid disturbing the 

radio frequency planning in the network by further introducing a new parameter, herein 
referred to as a "quality assurance parameter.". The quality assurance parameter 
prevents the MS 201 from camping on any cell that has a CI value that is too much less 
than the highest CI value associated with any other cell. That is, the quality assurance 

30 parameter defines the maximum allowed difference between the highest CI value 



wo 98/39940 



-15- 



PCT/SE98/00403 



determined for a cell and the CI value of the tentatively chosen "preferred" cell. If the 
difference is greater, then the "preferred" cell will not be chosen. 

The value of the new quality assurance parameter may be obtained in a 
number of ways. It may, for example, be defined in the standard for the mobile 

5 system, and then stored in the MS 201. Alternatively, it may be cell specific, and 
determined by the network operator. In this case, the quality assurance parameter 
should be broadcast in each cell, so that it can be read by MSs in idle mode. In yet 
another alternative, the quality assurance parameter may be network specific, in which 
case it is determined by the network operator. Here, the parameter value can be stored 

10 together with the subscription service area data, and made available to the MS 201 with 
the subscription service area data. 

Considering now another aspect of the invention, suppose a network 
operator wants to offer radio network coverage within a company's premises and wants 
to guarantee a minimum traffic capacity that is estimated based on, for example, the 

15 number of employees of the company. Suppose further that, in order to make the 
guarantee, the network operator is prepared to set up a number of cells that are to be 
dedicated for use by the company's employees only. For example, referring back to 
FIG. 1, the company's premises might be served by the dedicated microcells 121 and 
122 that are located in macrocell 12. It will be observed that macrocell 12 also 

20 includes other microcells, such as the microcells 120, 123 and 124. Under 

conventional systems, this approach creates a problem because there is no way to 
prevent non-employee subscribers who enter the coverage area of the "dedicated" cells 
(e.g., microcells 121 and 122) from camping on these cells and occupying radio 
resources, thereby using traffic capacity that is supposed to be dedicated for use only 

25 by the company employees. 

This problem is solved in accordance with an aspect of the invention in 
which the MSs used by the specific subscriber group regard the dedicated cells, herein 
call "exclusive access cells", as "allowed" and with highest priority. By contrast, the 
remaining MSs in the system (i.e., those MSs that are used by other subscriber groups) 
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will never see these cells as "allowed", and will consequently never use/camp on these 
cells. 

In accordance with this aspect of the invention, the "exclusive access 
cells" (e.g., microcells 121 and 122) broadcast information that indicates that these 
cells are for exclusive access by only those users whose subscription data indicates 
these cells as being "allowed" . This information is used by each MS in the system to 
determine whether or not the cell is suitable for camping and registration. 

As mentioned earlier, it is recognized that, in practice, existing 
(conventional) MSs (i.e., MSs without support for the new functionality) may coexist 
with the new MSs described herein. Thus, in order to prevent existing MSs not 
supporting the new functionality from camping on a cell where allowed access is 
controlled by subscription data, the cell may be barred in accordance with existing 
techniques as defined by existing standards, such as the ETSl publication TS GSM 
03.22. In this case, MSs that support the new functionality described herein ignore the 
"cell barred" information if they detect, in addition to the conventional "cell barred" 
indicator, the new information broadcast by the cell that indicates that the cell belongs 
to a part of the PLMN in which allowed access is controlled by subscription data. 
These MSs may camp on such a cell if the subscription service area data indicates that 

this cell is allowed. 

For the existing (conventional) MSs, no new software or hardware is 
needed to support exclusive access cells because the cell will appear to be barred in 
accordance with known techniques. (The new "exclusive access cell" indicator that is 
transmitted from the cells will not be understood by conventional MSs, and will 
consequently be ignored by these MSs.) For the new MSs, additional steps, such as 
those depicted in the flowchart of HG. 4, should be performed as part of the idle mode 
cell selection / re-selection process. In particular, FIG. 4 shows steps to be performed 
by the processor 203 when a cell is transmitting "cell barred" information in 
accordance with known techniques. Notwithstanding the "cell barred" indication, the 
MS 201 determines whether the cell is otherwise suitable for camping/registration 
(decision block 401). If it is not, then the cell is removed from further consideration, 
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and processing continues with steps to continue the cell selection / re-selection process 
(step 409). 

If the cell is otherwise suitable, then a test is performed to determine 
whether the cell is for exclusive access (decision block 403). That is, the MS 201 
5 determines whether the cell is broadcasting the new "exclusive access cell" indicator in 
addition to the standard "cell barred" indicator. If it is not, then the cell is barred for 
other reasons, and the processing continues with steps to continue the cell selection / 
re-selection process (step 409). 

If the cell is for exclusive access, a test is performed to determine 
10 whether this particular cell belongs to the subscriber's allowed service area (decision 
block 405). In order to perform this step, the processor 203 accesses subscriber 
information stored in the SIM 205, and compares the cell identification with the 
retrieved information identifying those cells that make up the allowed service area. 

If this particular cell belongs to the subscriber's allowed service area, 
15 then this cell is added to the list of suitable cells (step 407), and processing continues 
with steps to continue the cell selection / re-selection process (step 409). For example, 
cell selection (for camping/registration) may proceed in accordance with conventional 
techniques. Alternatively, the list of suitable cells may be arranged as described above 
with reference to FIG. 3. In this latter case, subscription service information would be 
20 used, in part, to prioritize the final list of suitable cells. 

Consider now another situation in which a network operator wants to 
offer subscriptions that are allowed access to only a limited part of the network. For 
example, consider the macrocell 14 illustrated in FIG. 1. The macrocell 14 includes 
microcells 110. Ill, 112, 113, 114, 115 and 116. Suppose that it is desired to have a 
25 subscriber who is only permitted to access a service area defined by microcells 114, 
115 and 116. This cannot be accomplished in conventional systems because such 
systems do not have any way to prevent a MS from camping on cells that are outside of 
an allowed area that is determined as a function of subscription information. 

This problem is solved in accordance with another aspect of the 
30 invention in which the MS will not perform normal camping on a cell if the cell is 
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outside the allowed area set by the subscription service area data stored in the SIM 205. 
FIG. 5 is a flowchart depicting exemplary steps that may be added to the MS's idle 
mode cell selection / re-selection process in order to handle subscriptions having 
allowed access in a limited part of the network. In particular, after a suitable cell is 
5 found for camping/registration, the processor 203 in the MS 201 accesses information 
in the SIM 205 in order to determine whether the user has access to only a limited part 
of the network (decision block 501). If not, then the cell is added to the list of suitable 
cells (step 505), and processing continues with steps for continuing the cell selection / 
re-selection process (step 507). 

10 If the cell does not belong to the subscriber's allowed service area ("No" 

path out of decision block 503), then the cell is no longer considered a suitable 
candidate, and processing proceeds directly with steps for continuing the cell selection / 
re-selection process (step 507). 

Turning now to other aspects of the invention, in order for the MS 201 

15 to determine whether a cell belongs to a service area in which the user of the MS 201 
has allowed/preferred access rights, the information defining a service area must be 
defined. Two alternatives for this are as follows: 

In a first alternative, a service area may be defined by a service area 
identity. In cells constituting a service area, the service area identity is broadcasted. 

20 For example, each of the microcells 101, 102 and 103 (see FIG. 1) would broadcast the 
same service area identifier. The MS 201 would then be able to obtain the service area 
identity of any one (or all) of the cells, and compare this service area identifier with the 
subscriber's service area mformation (e.g., a list of service areas) stored in the SIM 
205. An advantage of this alternative is that it is less dependent on changes in the radio 

25 network. For example, adding a cell to a service area does not create any need to 

update the subscriber's service area information in the MS 201. Furthermore, the size 
of memory in the SIM 205 that is used for storage of the subscriber's service area 
information is independent of the number of cells constituting a service area. 

In a second alternative, a service area is defined by a list of cell 

30 identities. In this case, no special service area identity is broadcast for cells 
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constituting a single service area. For example, each of the microcells 101, 102 and 
103 (see FIG. 1) would broadcast their individual cell identifiers, even though, 
collectively, they constitute a single service area. The MS 201 receives these 
individual cell identifiers, and compares these with the service area cell identity list(s) 
5 (i.e., the subscriber's service area information stored in the SIM 205). An advantage 
of this alternative is that, because the cell identity is already broadcast in a cell, no 
additional identity information needs to be broadcast in a cell belonging to a service 
area. 

The above-described techniques rely on the subscriber's service area 

10 information being stored in the SIM 205. There are several alternative embodiments 
for providing this information to the SIM 205. In one alternative, the network operator 
or service provider may pre-program ttie SIM with the subscriber's service area 
information before giving the SIM 205 to the subscriber. A consequence of this 
approach is that if the information is changed for any reason, the subscriber must 

15 return the SIM 205 to the network operator or service provider for updating. Benefits 
to this approach, however, include the fact that it has a reduced impact on the network 
implementation, and is probably more secure. 

In an alternative embodiment, the subscriber's service area information 
may be stored in a data base within the mobile network (e.g., within the subscriber's 

20 home location register or other service node). When the subscriber's MS 201 performs 
network registration for the first time after the subscriber's service area information is 
established, or the first time after the subscriber's service area information has 
changed, the network will send the information to the MS 201 . Benefits of this 
approach include the fact that a change of a subscriber's service area information 

25 requires a simpler procedure for the operator or service provider and for the end user 
no actions are needed to be defined. 

The above-described techniques relate to the use of a subscriber's service 
area information when an MS is in idle mode. When the MS is in active 
communication with the network, the subscriber's service area information can be used 

30 by the network to make handover decisions (i.e., to decide which cells are candidates 
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to take over responsibility for an ongoing call). Techniques for using subscriber 
information in this way are described in U.S. Patent Application No. 08/872,065 
entitled "Tailored Hierarchical Cell Structures in a Communications System", and filed 
on June 10, 1997 in the name of Tomas Fried et al. 

The invention has been described with reference to a particular 
embodiment. However, it will be readily apparent to those skilled in the art that it is 
possible to embody the invention in specific forms other than those of the preferred 
embodiment described above. This may be done without departing from the spirit of 
the invention. The preferred embodiment is merely illustrative and should not be 
considered restrictive in any way. The scope of the invention is given by the appended 
claims, rather than the preceding description, and all variations and equivalents which 
fall within the range of the claims are intended to be embraced therein. 
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WHAT IS CLAIMED IS: 

1 . A mobile communication device for use in a communication system that 
includes a public land mobile network and that is partitioned into a number of cells, the 
mobile communication device comprising: 

5 wireless means for communicating with the public land mobile network; 

and 

means for determining whether the mobile communication device is 
permitted to camp on one of the ceils. 

2. The mobile communication device of claim 1, wherein the means for 
10 determining whether the mobile conraiunication device is permitted to camp on one of 

the cells comprises a memory device for storing information about which of the cells 
may be camped on. 

3. The mobile communication device of claim 2, wherein the information 
about which of the cells may be camped on includes a list of cells that may be camped 

15 on, wherein the information in the list is arranged to show an order of preference for 
camping onto a cell. 

4. The mobile communication device of claim 3, wherein the means for 
determining whether the mobile communication device is permitted to camp on one of 
the cells further includes: 

20 means for determining that at least two cells in the communication 

system may be camped on; and 

means for using the information in the memory device to select a highest 
priority one of the at least two cells. 

5. The mobile communication device of claim 2, wherein the means for 
25 determining whether the mobile communication device is permitted to camp on one of 

the cells further includes means for receiving cell-related information on a radio control 
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channel that is broadcast from one of the cells in the conununication system, wherein 
the cell-related information indicates whether the cell belongs to a part of the public 
land mobile network in which allowed access is controlled by subscription data. 

6. The mobile communication device of claim 5, further comprising: 
detecting means for detecting that the cell-related information indicates 

that the cell belongs to a part of the public land mobile network in which allowed 
access is controlled by subscription data; 

means for receiving cell barred information from the communication 

system; and 

means, responsive to the detecting means, for ignoring the cell barred 
information if the determining means determines that the cell may be camped on. 

7. The mobile communication device of claim 1, wherein the means for 
determining whether the mobile communication device is permitted to camp on one of 
the cells comprises a subscription identification module that contains information about 
which of the cells may be camped on. 

8. A mobile communication system that is partitioned into a number of 
cells, comprising: 

a public land mobile network; and 

means for broadcasting cell-related information from at least one of the 
cells, wherein for each cell, the cell-related information indicates whether that cell 
belongs to a part of the public land mobile network in which allowed access is 
controlled by subscription data. 

9. The mobile communication system of claim 8, further comprising: 
at least one mobile conununication device that comprises: 

means for receiving the cell-related information from at least one 

of the cells; and 
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means, responsive to the received cell-related information, for 
determining whether the mobile communication device is permitted to camp on the at 
least one of the cells. 

10. The mobile communication system of claim 9, wherein the means for 

5 determining whether the mobile communication device is permitted to camp on one of 
the cells comprises a memory device for storing information about which of the cells 
may be camped on. 



1 1 • The mobile conmiunication system of claim 10, wherein the at least one 

mobile communication device further comprises: 
10 detecting means for detecting that the cell-related information indicates 

that the cell belongs to a part of the public land mobile network in which allowed 
access is controlled by subscription data; 

means for receiving cell barred information from the at least one of the 

cells; and 

15 means, responsive to the detecting means, for ignoring the cell barred 

information if the determining means determines that the cell may be camped on. 

12. A method for use in a communications system that is partitioned into a 

number of cells, comprising the steps of: 

broadcasting cell-related information from at least one of the cells, 
20 wherein for each cell, the cell-related information indicates whether that cell belongs to 
a part of the public land mobile network in which allowed access is controlled by 
subscription data; and 

in a niobile communication device, performing the steps of: 

receiving the cell-related information from at least one of the 

25 cells; and 
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in response to the received cell-related information, determining 
whether the mobile communication device is permitted to camp on the at least one of 
the cells. 



13. The method of claim 12, wherein the step of determining whether the 
5 mobile communication device is permitted to camp on one of the cells comprises 

retrieving stored information about which of the cells may be camped on. 

14. The method of claim 13, wherein the mobile communication device 
further performs the steps of: 

detecting that the cell-related information indicates that the cell belongs 
10 to a part of the public land mobile network in which allowed access is controlled by 
subscription data; 

receiving cell barred information from the at least one of the cells; and 
ignoring the cell barred information if the determining means determines 
that the cell may be camped on and the cell-related information indicates that the cell 
15 belongs to a part of the public land mobile network in which allowed access is 
controlled by subscription data. 

15. A mobile communication device for use in a communication system that 
includes a public land mobile network and that is partitioned into a number of cells, the 
mobile communication device comprising: 

20 wireless means for communicating with the public land mobile network; 

and 

means for determining whether any of the cells is part of a predefined 
service area, wherein the mobile communication device is permitted to utilize cells in 
the predefined service area and wherein at least one other mobile communication device 
25 for use in the communication system is not permitted to utilize cells in the predefined 
service area. 
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16. The mobile communication device of claim 15, wherein the means for 

determining whether any of the cells is part of a predefined service area comprises a 
memory device for storing information about which of the cells are part of the 
predefined service area. 

5 17. The mobile communication device of claim 16, further comprising: 

means for determining a list of suitable cells to be camped on; and 
means for selecting one of the suitable cells by giving higher priority to 

cells that are part of the predefined service area than to cells that are not part of the 

predefined service area. 

10 18. The mobile communication device of claim 17, wherein the means for 

determining whether any of the cells is part of a predefined service area further 
comprises means for receiving cell -related information on a radio control channel that 
is broadcast from one of the cells in the communication system. 

19. A method for use in a conmiunications system that is partitioned into a 

15 number of cells, comprising the steps of: 

broadcasting cell-related information from at least one of the cells; and 
in a mobile communication device for use in the communications system, 
performing the steps of: 

receiving the cell-related information from at least one of the 

20 cells; and 

using the received cell-related information to determine whether 
said at least one of the cells is part of a predefined service area, wherein the mobile 
communication device is permitted to utilize cells in the predefined service area and 
wherein at least one other mobile communication device for use in the communication 
25 system is not permitted to utilize cells in the predefined service area. 
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20. The method of claim 19, wherein the cell-related information is a cell 

identifier that uniquely identifies a corresponding cell. 

21 • The method of claim 20, wherein the step of using the received cell- 

related information to determine whether said at least one of the cells is part of a 
5 predefined service area comprises retrieving stored information about which cells are in 
the predefined service area. 

22. The method of claim 19, wherein the cell-related information is a service 
area identifier that uniquely identifies a service area that comprises one or more cells. 

23. The method of claim 22, wherein the step of using the received cell- 
10 related information to determine whether said at least one of the cells is part of a 

predefmed service area comprises retrieving stored service area identifiers of 
predefined service areas. 

24. A mobile communication device for use in a communication system that 
includes a public land mobile network and that is partitioned into a number of cells, the 

15 mobile communication device comprising: 

wireless means for receiving cell-related information from one or more 
of the cells; and 

means for determining fi-om the cell-related information whether one or 
more cells are to be given preference over other cells with respect to selection of a cell 
20 to be camped on during an idle mode operation of the mobile communication device. 

25. The mobile conununication device of claim 24, wherein the means for 
determining whether one or more cells are to be given preference over other cells with 
respect to selection of a cell to be camped on during an idle mode operation of the 
mobile communication device comprises a memory device for storing information 

25 about which of the cells are to be give preference. 



wo 98739940 PCT/SE98/00403 

-27- 

26. The mobile communication device of claim 25, further comprising: 
means for determining a list of suitable cells to be camped on; and 
means for selecting one of the suitable cells during the idle mode 

operation of the mobile communication device by giving higher priority to cells that are 
5 to be given preference over cells that are not to be given preference. 

27. The mobile communication device of claim 26, wherein the wireless 
means for receiving cell -related information from one or more of the cells comprises 
means for receiving the cell-related information on a radio control channel that is 
broadcast from one of the cells in the communication system. 

10 28. A method for use in a communications system that is partitioned into a 

number of cells, comprising the steps of: 

broadcasting cell -related information from at least one of the cells; and 
in a mobile communication device for use in the communications system, 
performing the steps of: 
15 receiving the cell-related information from at least one of the 

cells; and 

using the received cell-related information to determine whether 
said at least one of the cells is to be given preference over other cells with respect to 
selection of a cell to be camped on during an idle mode operation of the mobile 
20 communication device. 

29. The method of claim 28, wherein the cell-related information is a cell 
identifier that uniquely identifies a corresponding cell. 

30. The method of claim 29, wherein the step of using the received cell- 
related information to determine whether said at least one of the cells is to be given 

25 preference over other cells with respect to selection of a cell to be camped on during an 
idle mode operation of the mobile communication device comprises retrieving stored 
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information about which cells are to be given preference over other cells with respect 
to selection of a cell to be camped on during an idle mode operation of the mobile 
communication device. 

31. The method of claim 28, wherein the cell-related information is a service 
5 area identifier that uniquely identifies a service area that comprises one or more cells. 

32. The method of claim 31, wherein the step of using the received cell- 
related information to determine whether said at least one of the cells is to be given 
preference over other cells with respect to selection of a cell to be camped on during an 
idle mode operation of the mobile communication device comprises retrieving stored 

10 service area identifiers of service areas that are to be given preference over other cells 
with respect to selection of a cell to be camped on during an idle mode operation of the 
mobile communication device. 
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(57) Abstract 

Subscription-based information in a mobile telecommunications system is utilized to control idle mode operations of a mobile station. 
In one aspect, cell-rclaied information is broadcast from cells. A mc^ile station then uses the received cell-related information to determine 
whether any given cell is part of a predefined service area tiiat is reserved for use by only certain subscribers to the exclusion of other 
subscribers. The cell-iidated information may be a cell identifier that uniquely identifies a corresponding cell, or it may alternatively be a 
5tfvice area idmtifier that uniquely identifies a service area that comprises one or more cells. In either case, tite mobile terminal makes 
its detennination by accessing a memory such as a Subscriber Information Module (SIM), and retrieving therefrom stored information that 
defines the predefined service areas. In another aspect, the SIM may store information identifiying preferred cells for the mobile station to 
cflflip on during idle mode. 
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